Data envelopment analysis (DEA) is a non-parametric research technique based on a mathematical optimization method. Since was first developed in '78, the method is used in various sectors of economy and at different levels (companies, counties, regions, etc.). Our purpose is to apply DEA at regional level by using various inputs and outputs to analyse the performance of agriculture practiced in plain, hill and mountain areas. Thirty-six counties were classified into three categories based on their geographical main characteristics, respectively: group I -with 50-100% plain areas (20 counties); group II -with 50-80% hill areas (8 counties); group III -with 50-80% mountain areas (8 counties). For these groups were computed, under input-oriented option, CRS and VRS technical scores from which we calculated scale efficiencies. This empirical research shows that exists clear differences of performance between areas with similar geographical characteristics in terms of production factors (work, land and mechanization) allocation and outputs. Our results show that there are only 14 counties (5 in plain areas, 5 in hill areas and 4 in mountain areas) completely achieving DEA efficiency and operate at their optimal scale. In conclusion, in majority of areas the overall efficiency of agriculture is not reached, these regions needing to decrease the input levels (especially work hours that are too high compared with productivity) or to increase the output levels (production value) through a better use of fix capital and higher yields.
Introduction
DEA approach is a well-known technique utilized to evaluate the efficiency for peer units compared to the best practice frontier. This method is widely used by researches to analyse the performance of agricultural sector starting from different inputs and outputs. Taking in account that there is no need for a production function relation between inputs and outputs the possibilities of research are various. There are studies at regional level which analyse the production efficiency (Huang and Hu, 2006) , productivity (Aldaz and Millán, 2003) (Zhou and Fawen, 2005) , land use (Yuan et al, 2009) or irrigation use (Diaz et al, 2004) , etc.
However, in agriculture, is very important the selection process of inputs because the outputs (production value, work productivity, etc.) depend upon these input consumption. If an area can obtain the current level of output with lower inputs then there can be assumed to be implemented a sustainable development of agriculture (Dalgaard, 2001 ). Also we consider that is very important to select 'units' with similar characteristics in terms of agriculture systems.
The geographical main characteristics are basic elements that imprint a pattern in the type of agriculture practiced in an area. We consider that is not entirely correct to apply a DEA analysis to areas that are so different from agricultural practice point of view, so in this paper we propose a classification of areas based on their main geographical characteristics.
Materials and methods

Data Envelopment Analysis
Since the DEA models were first developed, this method of converting multiple inputs into multiple outputs was used to evaluate the performance of business firms, regions, etc. and especially for modelling operational processes in performance evaluations (Cooper, 2011) .
Data envelopment analyse is a non-parametric research technique, a mathematical optimization method based on a sequence of simple linear programs, used to evaluate technical efficiencies of "Decision Making Units" (DMU). DEA models can be input-oriented (objective: minimizing inputs while maintaining the same level of outputs) or output oriented (objective: increasing outputs with the same level of inputs) (Malana and Malano, 2006) . Due to the specificity of agriculture sector which rely on a limited inputs, an input-orientated model is more appropriate. So our main objective was to measure efficiency under presumption that a DMU can produce the same amount of output by using a smaller quantity of inputs. Because each DMU use varying quantity of inputs to produce different levels of output, the method compare each DMU with the most efficient DMU.
For this type of analysis, in 1978 was created CCR model under the assumption of constant returns to scale (CRS) (Charnes et al., 1978) which estimates the gross efficiency of a DMU (Ramanathan, 2003) and in 1984, the researches were completed by the BCC model which takes in account the assumption of variable returns to scale (VRS) (Banker, 1984) and measures pure technical efficiency.
The models use the following notations: 'n' number of DMUs to be evaluated; each DMU have m inputs and produces s outputs; a DMU j consumes x ij of input i and produces y rj of output r; j -the weights assigned by the linear program, -the efficiency calculated; s i and s r are the input and output slacks; is a non-Archimedean element defined to be smaller than any positive real number (Markovits-Somogyi, 2011) (Vukeli , 2013) . CRS input-orientated programming: subject to:
(1) VRS input-orientated programming: subject to:
The CCR model permits to obtain the technical efficiency (TE) and BCC model to calculate the pure technical efficiency score (PTE). Based on these scores we can measure the scale efficiency (SE) which reflects the potential productivity that can be gained by achieving an optimum size of a DMU [1]:
For the analysis, we used MaxDEA 6.3 Beta free software, which permits the compilation of data under our option, respectively CRS (TE), VRS (PTE) and SE in an input-oriented model.
Data base construction
The Romanians territory comprises a particular pattern of distribution of reliefs 'forms. With the Carpathian Mountains in the middle surrounding the central area of the country, the plain areas are distributed on east, south and west counties. Based on these geographical characteristics and soil types (according to National Research and Development Institute for Soil Science, Agrochemistry and Environment Bucharest) the counties can be grouped into three categories, each of them with specific patterns for agriculture activities: (I) Plain 50-100%; (II) Hill 50-80%; (III) Mountain 50-80%. We classified and described them based on these patterns in The main characteristic of Romanian agriculture is the preponderance of vegetal production, from which the majority is assured by cereals. In hill and mountain areas, the cereals cover a smaller area but and almost 30-40% of areas are covered by fodder and meadows. The differences inside each group regarding average size of farms are very high and if we take in consideration the reduction of labor force in agriculture (Cofas, 2013) our research regarding the evaluation of the degree in which the production factors (land, work hours and mechanical assets) combination relate with the outputs (value of agricultural production) to assure performance is justified.
We 
Results and discussions
Agriculture efficiency in plain areas
The scores of total technical efficiency (CRS) of counties from plain areas are presented in Table 3 . It shows that the majorities of counties (70%) had an increasing score between 2002 and 2010, and that in 2010 almost all had a score over 0.5. Actually, if we analyse the frequency of scores 'distribution for 2010 (Table 4) , we can observe that 35% of counties reach an efficiency level between 0.7-0.9. There are also 45% of counties that have outstanding performance efficiency (score value of 0.9-1). If we calculate the rate of technical efficiency under variable return to scale (VRS) we can see that 25% of counties in 2010 are identified as technically efficient and operating at the best practice. The increase of efficiency can be observed from the mean values calculated which reached values higher with 6.2% for CRS and with 2.2% for VRS (Table 5) . The scale efficiency indicates that 75% of counties operate at an average of 0.988 score. This means that these counties could increase their technical efficiency by continuing to increase their inputs. Only 25% are operating at their optimal scale.
Agriculture efficiency in hill areas
The scores of total technical efficiency (CRS) of counties from hill areas (Table 6) show that the majorities of counties (62.5%) had also an increasing score between 2002 and 2010, and that in 2010 all had a score over 0.7. The frequency of scores from 2010 (Table 7) shows that 50% of counties reach an efficiency level between 0.7-0.9. There are also 50% of counties that have outstanding performance efficiency (score value of 0.9-1). The scores of efficiency under variable return to scale (VRS) prove that 37.5% of counties in 2010 are identified as technically efficient and operating at the best practice. The mean values calculate for the eight counties are higher with 3.4% for CRS and lower with 4.8% for VRS (Table 8) . The scale efficiency indicates that 62.5% of counties operate at an average of 0.939 score. The scale efficiency was increasing with 8.5% and 62.5% of the counties are operating below their optimal scale. In this situation, we can affirm that, in hill areas, 62.5% could increase their technical efficiency by continuing to increase their inputs and almost 37.5% are operating at their optimal scale.
Agriculture efficiency in mountain areas
In mountain areas, 62.5% of counties show an increasing technical efficiency ( Table 9 ). The scores calculated under constant return to scale (CRS) show that the majorities of counties had a score over 0.6. Compared with other counties, with plain and hill forms of relief, 50% of counties from mountain areas have high efficiency (score of 0.9-1), but their number decrease face to 2002 (from 62.5%) (Table 10) .
However, even if the number of efficient counties decreased, the CRS and VRS average scores increased with 6.4% and respectively 5.2 (Table 11) .
The scale efficiency indicates that 50% of counties operate at optimal scale, 37.5% operate under optimal scale and 12.5% operate above their optimal scale. 
Results
The presented analyse comprise the data regarding the land use, work hours and level of mechanization from 36 counties that are grouped in three categories based on their predominant form of relief. As we can see from table 12, in 2010, the most technically efficient counties (CRS and VRS) are from mountain areas (with 50-80% mountain areas and around 75% cultivated area with cereals, fodder and meadows). 
Conclusions
Our analyse shows that there are only 14 counties (5 in plain areas, 5 in hill areas and 4 in mountain areas) completely achieving DEA efficiency and operate at their optimal scale. The other counties need to change their input combination to reach a higher efficiency by decreasing especially the working hours (that are too high compared with productivity) or by increase the output levels (production value) through a better use of fix capital and higher yields. The results confirm the utility of using DEA models in the assessment of agriculture in areas with similar geographical patterns. But the method can be applied for other sectors too, like tourism or industry, due to more and more available software (like MaxDEA, DEA Frontier, PIM-DEAsoft, etc). The assessment of technical and scale efficiency at regional level remains in this way a real opportunity for future research in the field.
